This is an open access article under the terms of the Creat ive Commo ns Attri butio n-NonCo mmercial License, which permits use, distribution and reproduction in any medium, provided the original work is properly cited and is not used for commercial purposes.
| INTRODUC TI ON
Paediatric trauma is a leading cause of death globally and leads to the loss of many years of life. 1 Previous studies have shown associations between trauma outcomes and geographic location. Several studies have found higher mortality rates in rural areas and in areas in which there is a potential delay of treatment due to longer distances to healthcare providers. [2] [3] [4] [5] [6] [7] One study found that the risk of death was 3 times higher for injured patients who had transport times that were more than 1 hour to access full trauma treatment. 8 Transport-related injury is the leading cause of death for those 17 years old and younger globally, and for those 16 years old and younger in Norway. 1, 4 The second most common cause of traumatic death for children below the age of 17 in Norway is self-harm. 4 For decades, Finnmark-the Northern-most and most rural county of Norway-has had the highest injury mortality rate in Norway. 6 A previous study found that the mortality rate for paediatric trauma in Finnmark from 1998 to 2007 was 3 times that of the national average in Norway. 4 Many studies have suggested that prevention is the best way to decrease the number of years of life lost because of paediatric Background: Finnmark, Northern Norway, had a mortality rate for paediatric injury in 1998-2007 that was more than twice the national average. We investigated whether this rate had decreased in 2008-2015 after improvements in emergency care. We also compared the mortality rate to rates of non-fatal injury and trauma team activation both regionally and in Norway.
Methods:
The study was based on 4 national registries. Mortality and injury rates were calculated per 100 000 persons per year. The study population was divided into age groups; 0-5, 6-10, 11-15 and 16-17 years. 
Results

Conclusions:
The risk of injury-related death remained significantly higher, while the overall risk of non-fatal injury was significantly reduced for children in rural Northern
Norway. Thus, injuries in this rural area seem to be less frequent but more severe.
There is a need for detailed examination of each death to determine possible preventive measures.
trauma-related deaths. 5, 6, 9 In rural areas, most of the incidents with fatal outcomes involve pre-hospital deaths. 4, 6, [10] [11] [12] The Norwegian trauma system has developed since the previous 
| ME THODS
| Setting
The study compared statistics for Finnmark county to those in the rest of Norway (described as Norway where not specified). Norway, 
| Statistical analysis
For our comparison, both mortality and injury rates were calculated per 100 000 persons per year for the 2 populations based on the average number of inhabitants in the 2 areas and the number of deaths/injuries each year for the 2 time periods.
The population from both CODR and NPR was divided into 4 groups based on age, 0-5, 6-10, 11-15, and 16-17 years. By
Editorial Comments
Despite a general decrease in trauma mortality nationally, the relative risk of fatal paediatric injuries may be higher in the northern region of Norway.
categorising 
| Ethics
The 
The paediatric mortality rate from traumatic injuries in Finnmark and Norway except Finnmark for 2 time periods both in Finnmark and Norway. In Finnmark, the mortality rate for this age group increased slightly between the 2 time periods, but this difference was not statistically significant (P > 0.05).
| Place and mechanism of death
The majority of deaths occurred before the patient arrived at the hospital, both in Finnmark (77% for both time periods) and in the Table 2 , Figure 2 ).
| Non-fatal injury rate
The rate of registered injuries with non-fatal outcomes increased in 
| Rate of trauma team activations
In 
| D ISCUSS I ON
| Mortality
Despite a significant decrease in the number of trauma-related deaths in both Finnmark and Norway, the paediatric mortality rate in The greatest reduction in the number of cases with fatal outcomes was found for transport injuries. This is in accordance with findings in a recent (2014) Norwegian study that reported that better use of safety equipment in cars was a preventive factor with great potential for reducing the number of trauma-related deaths, For both Finnmark and Norway, the highest mortality rate related to trauma was seen for 16-to 17-year olds, same age group as seen in the previous studies. 11 This was caused by transport injuries and to self-harm, which were the most common causes.
Preventive efforts that target this population will likely save life years. This might be due to the relative increase in deaths due to self-harm and suicide.
| Injuries
Regarding non-fatal injury ratios, the relationship between Finnmark and Norway was, paradoxically, reversed. Specifically, there were two and a half times as many deaths in Finnmark as in Norway but half as many non-fatal injuries. This may suggest that unintended events occur less often, but are more severe. The combination of long distances to hospitals in Finnmark plus possibly more severe primary injuries may increase the number of trauma-related deaths.
| Rural trauma
The more severe injuries, that is, those that fulfiled trauma team activation criteria, were equally common throughout the country. This raises the question: Why are fatal injuries so much more prevalent in Finnmark? A previous study in Norway 10 reported the same relationship between rural areas and the high risk of death versus the number of non-fatal injuries. However, our data are not in accordance with the recent findings in Ohio, USA. 7, 19 Studies in Ohio found that the rate of injuries was highest in the most rural areas, while severe injuries were seen predominantly in urban or semi-urban areas. The standardised mortality rate was somewhat more scattered but had a tendency to be the highest in urban areas. 7, 19 A systematic review of paediatric injury in the US and Canada reported similar findings concerning injuries. 
| Limitations
This study collected no further information about injury severity, travel distance to a hospital, time of day, involvement of drugs or autopsy results. The study did not include patients with injuries that were treated only by a general practitioner in an emergency room outside of a hospital setting. Even though long distances in rural areas may increase the number of non-fatal injuries treated locally, and thus not admitted to hospital, we find the difference in relative risk for non-fatal injuries to be of a size precluding local treatment to be the only explanation of the observed difference.
F I G U R E 3
The rate of non-fatal paediatric injuries in Finnmark and Norway except Finnmark for 2 time periods
The number of fatal injuries that was used to calculate the mortality rates was fortunately low, especially in Finnmark; however, the long time period (10 years) and the consistency of the results with those in the previous time period and the previous study 4 make these findings trustworthy. The findings in Finnmark compared to
Norway only allow us to draw conclusions for Finnmark; that is, these findings cannot necessarily be generalised to other rural areas in Norway. Ideally, a new study should assess rural/urban differences in Norway at a national level.
| CON CLUS ION
This study found a significantly increased risk of trauma-related deaths for children under the age of 18 years in Finnmark compared with Norway despite a significantly lower rate of non-fatal injuries in this geographical area.
The majority of deaths were declared outside of the hospital, and the most common causes of traumatic death were transport injuries and self-harm. These data confirmed the high rate of injury-related paediatric mortality reported previously in Finnmark. Indeed, despite a reduction in the absolute figures for both Norway and Finnmark, the risk of death for children in Finnmark remains significantly increased compared to Norway. There is an urgent need for assessment of other rural areas in Norway and for in-depth studies of individual fatal injuries throughout the whole treatment chain, to determine possible areas that can be targeted with preventive efforts.
